03/29/2004 13:>38 9253718187 
SN: 09/888,321 



BHH-LIVERMORE 



PAGE 05/22 



IN THE CLAIMS 

1. (original) A system comprising: 
a system bus; 

a direct memory access (DMA) controller coupled to 
the system bus; 

a memory control device coupled to the system bus 
ciiid the DMA controller, the memory control device 
including a memory controller, a memory read aligner, a 
memory write aligner and a memory slave interface; 

a main memory cuupled Uo the memory control 
device; and 

a slave device coupled to the system bus and the 
DMA controller, the si civ e device including a slave 
peripheral, a peripheral read aligner, a peripheral 
write aligner and a peripheral slave interface, 

2. (original) The system of Claim 1, wherein the DMA 
controller is configured to implement fly-by read and fly-by 
write operations between the memory control device and the 
slave device. 

3. (original) The system of Claim 2, wherein the 
memory read aligner is configured to provide data words that 
are fully aligned with the system bus during fly- by write 
opera hi nns . 

4. (original) The system of Claim 2, wherein the 
p^riphAral -read aligner is configured to provide data words 
that are fully aligned with the system bus during fly-by 
read operations. 
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5. (original) The system of claim 2, wherein the 
memory write aligner is configured to process data words 
that are fully aligned with the system bus during fly-by 
read operations, 

6. (original) The system of Claim 5, wherein the 
memory write aligner is fur t hex uouriyured to re -align the 
data words on the system bus to a byte address of the main 
memory during fly-by read operations. 

7. (original) The system of Claim 2, wherein the 
peripheral write aligner is configured to process data words 
that are fully aligned with the system buw during fly-by 
write operations. 

8. (original) The oyotcm of Claim 7, wherein the 
peripheral write aligner is further configured to re-align 
the data words on the system bus to a byte address of the 
slava peripheral during fly-by write operations. 

9. (original) The system of Claim 2, wherein the 
slave peripheral includes a first in, firot out (FIFO) 
memory coupled to the peripheral read aligner and the 
peripheral write aligner. 

10. (original) The system of Claim 9, wherein the 
slave device comprises means for adjusting a read pointer of 
the FIFO memory after a fly-by -read operation. 

11. (original) The system of Claim 9, wherein the 
slave peripheral further comprises means for -informing the 
peripheral read aligner and the peripheral write aligner of 
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an alignment offset between, the system bus and the FIFO 
memory. 

12. (original) The system of Cldim 1, wherein each of 
the aligners include: 

a barrel shifter coupled to receive a data word, a 
byte enable value and an alignment signal; 

a register coupled to receive a data word and a 
byte enable value provided by the barrel shifter; and 

an output multiplexer* coupled to receive Lhe data 
words and byte enable values provided by the barrel 
shifter and the register, the output multiplexer being 
controlled by the alignment signal. 

13. (original) The system of Claim 12, wherein each 
register i nr* Hides : 

a data register for storing a data word provided 
by the barrel shifter; 

a byte enable register- for ctoring a byte enable 
value provided by the barrel shifter; and 

means for clearing the byte enable register. 

14. (original) The system of Claim 12, wherein each 
aligner further includes: 

means for preloading the register with a data word 
and byte enable value provided by the barrel shifter; 

means for loading the register with a data word 
and byte enable value provided hy the barrel shifter,- 

means for preserving a data word and a byte enable 
value in the register; and 

means for bypassinq the barrel shifter and th« 
register. 
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15 < (original) A method of performiuy a fly-by read 
operation, the method comprising the steps of: 

reading data words from a memory device in a slave 
peripheral, wherein each uJT the data words includes N 
bytes; 

incrementing a read pointer of the memory device 
each time a data word is read JTrum the memory device; 

aligning the data words read from the memory 
device to a system bus; and 

adjusting the read pointex at the end of the fly- 
by read operation, 

16. (original) The method of Claim 15, CurLher 
comprising the step of providing byte enable signals on the 
system bus using a direct memory access (DMA) controller, 
the byte finable signals corresponding with bytes of the daUa 
words being transferred. 

17. (original) The method of Claim 1G, wherein the 
step of adjusting the read pointer comprises the steps of: 

backing up the read pointer by one if the data 
words read from f.he memory device are initially aligned 
with the system bus and a last byte enable signal of 
the fly-by read operation indicates that all of the 
bytes of a last data word srp. valid; and 

backing up the read pointer by two if the data 
words read from the memory device are initially aligned 
with the system bus and the la«fc byte enable signal 
indicates that not all of the bytes of the last data 
word are valid. 
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IS. (original) The method of Claim 16, wherein the 
step of adjusting the read pointer comprises the steps of: 
backing up the read pointer by one if the data 
words road from the memory deviue must toe shifted by 
one byte to become aligned with the system bus and a 
last byte enable signal of the fly-by read operation 
indicates that at leaot N-l bytes of a last data word 
are valid; and 

backing up the read pointer by two if the data 
words read from the memory device must bw ahifted. toy 
one byte to become aligned with the system bus and the 
last byte enable signal indicates less than N-l bytes 
nf the last data word are valid. 



19. (original) The method of Claim 16, wherein the 
step of adjusting t-.h« -read pointer compriceo the steps o£ = 

backing up the read pointer by one if the data 
words read from the memory device must be shifted by 
two bytes to bernme aligned with the cyotcm bias and a 
last byte enable signal of the fly-by read operation 
indicates that at least N-2 bytes of a last data word 
are valid? and 

backing up the read pointer by two if the data 
words read from the memory device must be shifted by 
two bytes to become aligned with the system bus and the 
last byte enable signal indicates that less then N-2 
bytes of the last data word are valid . 

20. (original) The method of Claim 16, wherein the 
step of adjusting the read pointer comprises the step of 
backing up the read pointer by one if the data words r^ri 
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from the memory device must be shifted by N-l bytes to 
become aligned with the system bus. 




21. (original) The method of Claim 16,. further 
comprising the steps of: 



providing an alignment gignal on the system bus 
using the direct meutuxy access (DMA) controller; and 

re -aligning data words from the system bus to a 
byte location in a main memory in response to the 
alignment signal. 

22. (original) The method of Claim 21, further 
comprising the ctop of providing a last addx«»» and a byte 
enable signal having a logic zero value using the DMA. 
controller at the end of the fly-by read operation. 

23. (original) The method of Claim 15, further 
comprising the step of operating the memory device in a 
first-, in, first out (FIFO) manner. 

24. (original) A method of performing a fly-by write 
Operation between a memory device and a slave device on a 
system bus, the method comprising: 

reading a first data word from the memory device, 
wherein the first data wnrrt is not aligned with the 
system bus, such that the first data word includes a 
first set of one or more bytes to be included in the 
fly-by write Operation, *nd a second set of one or more 
bytes to be excluded from the fly-by write operation; 

transmitting an invalid data word on the system 
bus to a slave device, wherein the invalid data word 
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includes the second act of one or more bytes o£ Lhe 
first data word; 

transmitting a disabling byte-enable value on the 
oy3tcm bus to the slave device, Lhe disabling byte- 
enable value corresponding with the invalid data word; 

preventing the invalid data word from being 
written to the slave device in response Lo the 
disabling byte -enable value. 



25- (original) The method of Claim 24, fuxLher 
comprising providing the disabling byte-enable value with a 
direct memory access (DMA) controller. 

26. (original) The method of Claim 25, further 
comprising : 

providing a first address signal from the DMA 
controller to the memory device; and 

retrieving the first data value from the memory 
desvi ne in response to first addrecc oignal . 

27, (original) The method of Claim 24, further 
comprising: 

reading a second data word from the memory device , 
wherein the second data word is not aligned with the 
system bus; 

combining the first: set of one or more bytes of 
the first data word with a first set of one or more 
bytes of the second data word to rrfiaf.fi a first fly-by 
write data word; 

transmitting the first fly-by write data word on 
the system bus to the slave device; 
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transmitting a first by te- enable word on the 
system bus to the slave device, the first byte -enable 
word corresponding with the first fly-by write data 
word; and 

writing the first fly-by write data word to the 
slave device in response to the first byte-enable word* 




28. (original) The method of Claim 27 , further 
comprising shifting the first fly-by write data word in the 
slave device in response to an alignment tsiyual. 

29. (original) The method of Claim 27, further 
comprising : 

providing an alignment signal that identifies a 
degree of misalignment between the first data word and 
the system bus; and 

combining the first set of one or more bytes of 
the first data word with a first set of one or more 
bytes of the second data word in recponoc to the 
alignment signal. 

30. (original) The method of Claim 29, further- 
comprising providing the alignment signal to the memory 
device with a direct memory access (DMA) controller . 

31. (original) The method of Claim 24, further 
comprising: 

providing a Ready «-ign*l on the system bus when 
the memory device is in a Ready state; and 

providing a Wait signal on the system bus when the 
memory device is in a Wait state. 
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32. (original) The method of Claim 24, further 
comprising the step of operating the slave device in a first 
in, first out (FIFO) manner* 

33. (original) A method of performing a fly-by read 
operation, the method comprising: 

reading a f irat data word from a first memory 
device ; 

preloading the first data word into a read 
aligner; and then 

reading a second data word from the first memory 
device; 

a PPlying the second data word to the read aligner; 
applying a first alignment signal to the read 
aligner; 

creating * first £ly-by read word by routing a 
first portion of the first data word and a first 
portion of the second data word through the read 
aligner in response to the first alignment signal; and 

transmitting the first fly-by read word on a 
system bus to a write aligner. 

34. (original) The method of Claim 33, further 
comprising : 

loadinq the second data word into the read aligner 
after the first fly-by read word is transmitted to the 
system bus; 

reading a third data word from the first memory 
device; 

applying the third data word to the read aligner ; 
creating a second fly-by read word by routing a 
second portion of the second data word and a first 
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portion of the third data word through the read aligner 
in response to the first alignment signal; and 

transmitting the second fly-by read word on a 
eyetcm bus to the write aligner. 

35. (original) The method of Claim 33, further 
comprising : 

applying a second alignment signal to the write 
aligner; and 

routing a £ir3t portion of the fixaL fly-by read 
word through the write aligner in response to the 
second alignment signal ; 

providing a first byte enable signal in xewponse 
to the second alignment signal; 

applying the first portion of the first fly-by 
read word and the first byte-enable signal to a second 
memory device; and 

writing the first portion of the first fly-by read 
word to the* flflcond memory device, wherein the first 
byte enable signal enables the first portion of the 
first fly-by read word to be written to the second 
memory device. 



36. (original) The method of Claim 35, further 
comprising: 

providing a Ready signal on the system bus when 
the second memory device is in a Ready state,- and 

providing a Wait signal on the system bus when the 
second memory device is in a Wait state. 
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